(OURCES REPORT NUMBER FORTY-ONE 


ARIZONA STATE LAND DEPARTMENT 
| OBED M. LASSEN, COMMISSIONER _ 


GROUND-WATER CONDITIONS IN THE 
RANEGRAS PLAIN, YUMA COUNTY, ARIZONA 


BY P.C. BRIGGS 


ee ae 


oma 
fips peaitgy if 


| 

_ GB | 

| 1025 

| -A6 EPARED BY THE GEOLOGICAL SURVEY PHOENIX, ARIZONA 
— ~R36 ITED STATES DEPARTMENT OF THE INTERIOR SEPTEMBER 1969 
| 1969 


UUs 


\ 
Whi, 
if ‘ \ N | {| | q 
| . {)" ) | | 
| | | | | | \ } ' | | 
| \\| Hal A ! \ \ 
_ 11 Vg be | 
ISTE } wi | \ \ Ay (| | a es 
nt HD fay Maal C — NIE a SE ear 

[J | a tet Le ee a a any ei a Tne 

il nl | [I inal Tt i l \ | : an we cee A if ny ee t 
Lea a | WAL IVT Uae fi 4 einsian) us ie 

I. 1 a i \ | bev i | | | Ne ofl gv ane Et Ae ' CAAA VU MUU UGA TIM Qui =) ayaa erga sian sean sili 1 NETS % 

1] } | | |! | ah | at a / wn ! man (4(Uaceas WHOIS 

i | Bi | | | | | : | ili Sie wa I cl da ARAN yuu" i math (| wae ({ ule ve 

Hy att! ae cttw oe we 

i | \’ ue fut ( r My Mer int “is M i uber cen i lt iy Alf 
WON | sei "ll si ) iN pray ul 

; jet | soll haut | rs jin (iia im 
| | tent at 

Nie RO “te 


Office Building, Phoenix, and at U.S. Geological Survey offices in: 
5017 Federal Building, 230 North First Avenue, Phoenix. 


No. 


ok 


osu), 


sadly, 


te 


ARIZONA STATE LAND DEPARTMENT WATER- RESOURCES REPORTS 


The following reports are available for distribution at the Arizona State Land Department, 422 State 


Pumpage and ground-water levels in Arizona 
in 1955, by P. W. Johnson, N. D. White, and 
J. Me Cahill: 69 pp.) 30figs),, 1956, 


Annual report on ground water in Arizona, 
spring 1956 to spring 1957, by J. W. Harsh- 
barger and others: 42 p., 18 figs., 1957. 


Geology and ground-water resources of the 
Harquahala Plains area, Maricopa and Yuma 
Counties, Arizona, by D. G. Metzger: 40p., 
7) Volley, 5. Uf aavexs\., ISST/, 


Geology and ground-water resources of the 
Palomas Plain-Dendora Valley area, Mari- 
copa and Yuma Counties, Arizona, by C. A. 
Armstrong and C. B. Yost, Jr.: 49 p., 3 
DISH etiosy, L958. 


Annual report on ground water in Arizona, 
spring 1957 to spring 1958, by W. F. Hardt, 
J. M. Cahill, and M. B. Booher: 60p., 19 
figs, 21908. 


Annual report on ground water in Arizona, 
spring 1958 to spring 1959, by W. F. Hardt, 
R. S. Stulik, and M. B. Booher: 61 p., 18 
figs,» 1999, 


Annual report on ground water in Arizona, 
spring 1959 to spring 1960, by W. F. Hardt, 
R. S. Stulik, and M. B. Booher: 89p., 22 
figs,, L9GO, 


Geology and ground-water resources of the 
McMullen Valley, Maricopa, Yavapai, and 
Yuma Counties, Arizona, by William Kam: 
(2 JO, WU tee. TESS 


Hydrologic data and drillers' logs, Papago 
Indian Reservation, Arizona, by L. A. Heindl 
and O. J. Cosner, with a section on chemical 
quality of the water by L. R. Kister: 116 p., 
3 figs,, L961. 


Annual report on ground water in Arizona, 
spring 1960 to spring 1961, by N. D. White, 
R. S. Stulik, E. K. Morse, and others: 93 
hs Os males, 5 BI, 


Annual report on ground water in Arizona, 
spring 1961 to spring 1962, by N. D. White, R. 
S. Stulik, and others: 116 p., 35 figs. , 1962. 


2555 East First Street, Tucson; and 


Those marked with an asterisk (*) are out of print 
and are available on loan only from the U.S. Geological Survey, 2555 East First Street, Tucson. 


*12A, 


*12B. 


cZCz 


12D. 


12E. 


*14, 


*15, 


Geohydrologic data in the Navajo and Hopi 
Indian Reservations, Arizona, New Mexico, 
and Utah—Part I, Records of ground-water 
supplies, by G. E. Davis, W. F. Hardt, L. 
K. Thompson, and M. E. Cooley: 159 p., 
3 figs,, 963; 


Geohydrologic data in the Navajo and Hopi 
Indian Reservations, Arizona, New Mexico, 
and Utah—Part I, Selected chemical anal- 
yses of the ground water, by L. R. Kister 
and J. i. Hatchett: 58 p., 2 figs.; 196¢2 


Geohydrologic data in the Navajo and Hopi 
Indian Reservations, Arizona, New Mexico, 
and Utah—Part III, Selected lithologic logs, 
drillers' logs, and stratigraphic sections, 
by M. E. Cooley, J. P. Akers, and P. R. 
SLEVENS: LOW peo LoS aloo 4s 


Geohydrologic data in the Navajo and Hopi 
Indian Reservations, Arizona, New Mexico, 
and Utah—Part IV, Maps showing locations 
of wells, springs, and stratigraphic sec- 
tions, by M. E. Cooley andothers: 2 sheets, 
1966, 


Geohydrologic data in the Navajo and Hopi 
Indian Reservations, Arizona, New Mexico, 
and Utah— Part I-A, Supplemental records of 
ground-water supplies, by E. H. McGavock, 
R. J. Edmonds, E. L. Gillespie, and P.C. 
Halpenny: 55p., 4 figs., 1966. 


Desert floods—a report on southern Ari- 
zona floods of September 1962, by D. D. 
Lewis: 3 pi, 18 figs., 1963; 


Basic ground-water data of the Willcox ba- 
sin, Graham and Cochise Counties, Arizona, 
by S. G. Brown, H. H. Schumann, L. R. 
Kister, and P. W. Johnson: 93 p., 15 figs. , 
1963. 


Annual report on ground water in Arizona, 
spring 1962 to spring 1963, by N. D. White, 
R. S. Stulik, E. K. Morse, and others: 136 
Dus al tiosy LOGS. 


Effects of ground-water withdrawal in part 
of central Arizona projected to 1969, by N. 
D. White, R. S. Stulik, and C. L. Rauh: 25 
Dia (tigsey. 1964: 


(Continued on inside back cover) 


# 415200b ID: %%0F4954 
WATER-RESOURCES REPORT NUMBER FORTY-ONE 


ARIZONA STATE LAND DEPARTMENT 
OBED M. LASSEN, COMMISSIONER 


GROUND-WATER CONDITIONS IN THE 


RANEGRAS PLAIN, YUMA COUNTY, ARIZONA 


BY P.C. BRIGGS 


GB 


\925 


a of 
, my 


R36 
1269 


ia | | | | | i | i l ri | | | 

HH (|| et Lh ih tr | i i | ne i as oe ses 

PT | Pallett) P| lao tie s ed... 

| | | | | [ ci nS oF | line fainmee= a “ct ib art fis AALCUN| y6@EO> 
| | | | At i i wt Mee i | , | \ we lh | I “lle Ce (Cita cals 
Wy jyltan I ie tn pull ii 

| | (hi | oil jigs PBA lie 
II" {nt | | ( 

Hi, ty 


BLM Library 
Senver Federal Center 
Bidg. 50, OC-521 
P.O. Box 25047 
Denver, CO 80225 


PREPARED BY THE GEOLOGICAL SURVEY 
UNITED STATES DEPARTMENT OF THE INTERIOR 


i oi, patty, AH 


PHOENIX, ARIZONA 
SEPTEMBER 1969 


° 
bgt “ @ 
dd 
7. 
(ey G 


ry , AY 


ba BY n 


ait ppt") 


ji8 ye 
| 


Tae A OF 


whe 
; 
kh AU one 
ii vy 


a. 


OT ETH 
nem, 


) rts TH me 
> hai eee Ab 
vA paltry <a par 
an ot 
aca 
iho SA A 
¥ 5 ; La 
; RN od x 
" : 
ae ad tt a 1 
SW alee 
is +" wit 
ee, 
ey te? 
ae we 
Pz 7s 
Y 
‘ul 
7 
ie 
v6 ‘ 
oat 
«ie | 
sath ‘ r 
aT 
Aw 


I 
q 


i, 


A “Ff 
ns 
i; 


; i 
os <i aT 


tgs 


sii: 


b _* z 
mi 


CONTENTS 


Page 
Introduction ------------------ +--+ nee ee e- 1 
Ground water ------------ rn rer rr ere ee eee nee 3 
Chemical quality of ground water, ---------------------------- 8 
SNUG RN TONE GSE Si I Is IS ICI Na i a a learnt el 16 
selected references ------~-~--=-------8-- 3-3-2 2-5 = = = == 16 
PAY O OS aN g wlos earns re SHG Ce FS Ep | DE Na a dal Na lS a al ll 19 
ILLUSTRATIONS 

FIGURE 1. Map showing area of report and Arizona's water 
JORG ONAN NCS i EE I 2 

2. Map showing location of wells, cultivated areas, and 
depth to water, 1967 -------------------------- 5) 
3.) Ketch Showing well-numbering system —------------ 7 

4. Map showing water-level contours and generalized 
flow pattern, 1948 ---------------------------- 9 

5. Map showing water-level contours and generalized 
flow pattern, 1967 ---------------------------- det 

6. Map showing change in ground-water levelsfrom 1948 
through 1967 --------------------------------- tS 

7. Graphs showing water levels in selected wells and 
annual pumpage ------------~------------------- 15 


Tit 


IV 


TABLE 1. 


ae 


TABLES 


Records of selected wells in the Ranegras Plain--- 


Drillers! logs of selected wells in the Ranegras 


Plain -H=2SScs tos Seek ee aS ee ee ree 


Field determinations of temperature and specific 
conductance of water from selected wells in the 
Ranegras Plain --------------<-----------=--- 


Chemical analyses of ground water from selected 
wells in the Ranegras Plain ------------------- 


Page 


20 


24 


27 


28 


GROUND-WATER CONDITIONS IN THE RANEGRAS PLAIN, 
YUMA COUNTY, ARIZONA 


By 
ia Cy Briggs 
Introduction 


The ground-water reservoir is the only dependable source of water 
in the Ranegras Plain (fig. 1), andit is important that the supply be managed 
properly. Therefore, a comprehensive knowledge of the factors that con- 
trol the quantity and quality of the water stored in the ground-water reser- 
voir is necessary. This report describes the ground-water conditions and 
water-level trends in the Ranegras Plain and makes available hydrologic 
data that are useful in planning and studying water-resources development. 


As a part of the continuing ground-water program in Arizona, the 
U.S. GeologicalSurvey, in cooperation with the Arizona State Land Depart- 
ment, O. M. Lassen, Commissioner, collects, compiles, andanalyzes data 
on the occurrence and development of ground water in the State. The data 
presented inthis report were collectedas a part of the continuing program. 
The study was conducted under theimmediate supervisionof H. M. Babcock, 
district chief of the Water Resources Division of the U.S. Geological Sur- 
vey in Arizona. 


The Ranegras Plain is about 100 miles west of Phoenix in western 
Arizona (fig. 1). The plain is in the Basin and Range lowlands province and 
is about 50 miles long and15 miles wide. It is bordered on the north by the 
Bouse Hills, on the east by the Granite Wash Mountains, and on the west by 
the Plomosa Mountains. The valley floor slopes gently northwestward and 
is drained by Bouse Wash, an ephemeral tributary of the Colorado River. 
The wash leaves the plain at the northwest end of the area near Bouse. 


The climate is arid; the average precipitation from 1952 to 1967 
was 4. 98 inches at Bouse (U.S. Weather Bureau, issued annually). Pre- 
cipitation is inadequate for raising crops, and there is no usable surface- 
water supply; therefore, it is necessary to pump ground water for irriga- 
tion. Nearly all the cultivated acreage and groundwater pumped are within 
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FIGURE 1.--AREA OF REPORT AND ARIZONA’S WATER PROVINCES. 
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an area of about 200 square miles north of U.S. Highway 60-70 and south of 
Bouse. The first large irrigation wells were drilled in the plain in 1948. 
By spring 1949, about 1,000 acres of landwas irrigated; by 1957 the amount 
being irrigated had increased to 5,200 acres, but by 1967 only 2,800 acres 
was being irrigated. 


The cultivated acreage was mapped for this study using aerial 
photographs taken in 1967; an inventory of irrigation wells in the Ranegras 
Plain also was made in 1967 (fig. 2). Data for the wells—including date 
drilled, casing information, water levels, pumping data, andother informa- 
tion—are given intable 1 (see appendix). Other data inthe appendix include 
drillers' logs of selected wells (table 2), field determinations of tempera- 
ture and specific conductance of water from selected wells (table 3), and 
chemical analyses of water from selected wells (table 4). The well loca- 
tions are shown on figure 2; all well locations are described according to 
the well-numbering system used in Arizona (fig. 3). 


The water resources and geology of the Ranegras Plain have been 
discussed briefly in several reports. These reports, and a more compre- 
hensive report on the geology and ground-water resources of the northern 
part of the plain (Metzger, 1951), are given in the selected references. 


Ground Water 


The major ground-water reservoir in the Ranegras Plain isthe al- 
luvium that fills the trough between the mountain ranges. The total thick- 
ness of the alluvium is not known, but a few wells drilled more than 1, 200 
feet deep bottomedin alluvium. Drillers' logs of wells (table 2) show that the 
alluvium is composed of sand, gravel, and clay, and the logs of some wells 
show a predominance of clay and only small amounts of sand and gravel. 
The available data indicate low specific capacities of wells—-from about 3 
to 10 gpm (gallons per minute) per foot of drawdown. In 1967 the depth to 
water in the plain ranged from less than 40 feet below the land surface near 
Bouse in the northern part of the area to nearly 400 feet near Vicksburg in 
the east-central part of the area (fig. 2). 


Prior to 1948, there had beenno large withdrawals from the ground- 
water reservoir in the Ranegras Plain. Contours of the altitude of the wa- 
ter level in 1948 (fig. 4) indicate that ground water moved generally north- 
westward toward Bouse, where it was discharged from the valley. Some 
ground water moved southwest into the Ranegras Plain from Butler Valley. 
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The gradient of the ground-water surface near Bouse was about 20 feet per 
mile in1948. A ground-water barrier, probably formed by outcrops of the 
Plomosa Mountains and the Bouse Hills, is indicated by the sharp drop in 
water level northwest of Bouse (figs. 2 and 4). A similar barrier probably 
was present between the Bouse Hills and the Granite Wash Mountains, where 
ground water moved into the Ranegras Plain from Butler Valley. The con- 
tours for 1948 (fig. 4) also indicate possible recharge from the Plomosa 
Mountains near the Bear Hills. 


From 1948 through 1967, about 211, 000 acre-feet of ground water 
was pumped inthe Ranegras Plain. The water-level contours for 1967 (fig. 5) 
show some effects of the pumping. Ground water continued to move north- 
westward toward Bouse, where it leaves the valley; however, the gradient 
of the ground-water surface at the outlet near Bouse had decreased to less 
than 15 feet per mile, which indicates a decrease in the outflow from the 
valley. Near the upper end of the plain, the gradient steepened slightly be- 
tween 1948 and 1967, and the contours for 1967 show that a cone of depres- 
sion is beginning to form as a result of the withdrawal of ground water. 


Changes in water level in the Ranegras Plain have been minor to 
the present time (1967). Figure 6 shows that water levels have declinéd 
more than15 feet in onlya small partof the area and that declines in water 
level of from 10 to 15 feet have occurred in a fairly large area. The areas 
of water-level decline do not coincide exactly with the cultivated areas shown 
on figure 2. However, nearly half theland irrigated in 1957 and earlier had 
been abandoned by 1967, and it is probable that the patterns of decline re- 
flect this condition. From 1948 through 1967, about 600,000 acre-feet of 
sediment was dewatered by pumping of ground water in the Ranegras Plain. 
If it is assumed that the specific yield of the sediments is from 0.15 to 0.20, 
then from 90,000 to 120, 000 acre-feet of ground water was removed from 
storage in the period 1948-67, and the remainder (from 91, 000 to 121, 000 
acre-feet) of the 211, 000 acre-feet of ground water pumped was supplied by 
recharge, Therefore, during the 20-year period, about half of the ground 
water pumped was withdrawn from storage, and half was supplied by re- 
charge. Metzger (1951) estimated that the average annual recharge to the 
ground-water reservoir in the Ranegras Plain was from 5,000 to 15,000 
aCre-lect. 


Figure 7 shows water levels in selected wells and pumpage of ground 
water from 1950 through 1967, The withdrawal of ground water has resulted 
in a general decline in water levels, although in a few places some slight 
recovery has taken place since 1964, when the amount of ground water 
pumped decreased from that of the preceding few years. 
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AREA UNDER CULTIVATION AS OF 1967 
(BASED ON AERIAL PHOTOGRAPHS FOR 1967) 
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FIGURE 2.--LOCATION OF WELLS, CULTIVATED AREAS, 


1967, 


IN THE RANEGRAS PLAIN. 
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HYDROLOGY BY P. C, BRIGGS, 1968 
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The well numbers used by the Geological Survey in Arizona 
are in accordance with the Bureauof Land Management's system of land 
subdivision. The land survey in Arizona is based on the Gila and Salt 
River meridian and base line, which divide the State into four quadrants. 
These quadrants are designated counterclockwise by the capitalletters A 
B, C, and D. All land north and east of the point of origin is in A quad- 
rant, that north and west in B quadrant, that south and west in C quad- 
rant, and that south and east in D quadrant. The first digit of a well 
number indicates the township, the second the range, and the third the 
section in which the well is situated. The lowercase letters a, b, c, and 
d after the section number indicate the well location within the section. 
The first letter denotes a particular 160-acre tract, the second the 40- 
acre tract, and the. third the 10-acre tract. These letters also are as- 
signedina counterclockwise direction, beginning in the northeast quarter. 
If the location is known within the 10-acretract, three lowercase letters 
are shown in the well number. In the example shown, well number 
(B-4-2)19caa designates the well as beinginthe NESNEZSW; sec. 19, T. 
4N., R. 2 W. Where there is more than one well within a 10-acre 
tract, consecutive numbers beginning with 1 are added as suffixes. 


FIGURE 3.--WELL-NUMBERING SYSTEM IN ARIZONA. 


Chemical Quality of Ground Water 


The amount and type of dissolved chemical constituents in water 
determine its suitability for use by plantand animal life; therefore, the col- 
lection and analysis of water samples are an integral part of any water- 
resources study. Table 3(see appendix) gives field determinations of tem- 
perature and specific conductance of water from selected wells in the 
Ranegras Plain. The specific conductance isameasure of the ability of the 
ions in solution to conduct an electrical current and is an indication of the 
amount of dissolved solids in the water; the dissolved-solids content, in 
milligrams per liter, is about 0.6 of the specific conductance. Chemical 
analyses of water from selected wells are given in table 4 (see appendix). 


The Director of the U.S. GeologicalSurvey has approved the change 
from the English to the metric system in reporting of water-quality data. 
Therefore, the water-quality data in this report are given in milligrams 
per liter (mg/1), degrees Celsius (°C), and micromhos at 25°C. The terms 
“parts per million” and “milligrams per liter” are practically synonymous 
for water containing as much as 5,000 to 10, 000 mg/l of dissolved solids. 
The exact amount is dependent onthe nature of the dissolved material. The 
Survey has set 7,000 mg/1 dissolved solids as the point above which the dif- 
ference in parts per million and milligrams per liter becomes Significant. 
Inorder to convert data from one system tothe other, a density factor must 
be applied to the analytical results of all water containing more than 7,000 
mg/1 of dissolved solids. 


Temperature data given in tables 3and4 (see appendix) can be con- 
verted to degrees Fahrenheit (°F) by using the following: 


or EC. 1 AG Orr eC oF cdl oF eC oF co 
32 0 48 9 64 18 80 27 96 36 112 44 
33 1 49 2 1665 18 81 27 97 DOs 45 
34 it 20 10 »<66 19 “382 28 98 37 «6114 46 
39 2 ol Lio e67 £9083 28 99 Sir 46 
36 2 O2 11 +466 20 84 29 100 38 116 47 
37 3 o3 12-4169 2d wea 29 ene OM SO gkig, 47 
38 3 o4 are HO 21 86 30 102 3 Ome 48 
39 4 35 eS real 22) 81 Shpe103 oe) LES 48 
40 4 36 hon ae 22 88 31 104 40 120 49 
41 +) o7 4, 73 23 89 32. 105 41. 121 49 
42 6 08 14 74 23 90 32 106 41 122 50 
43 6 39 15 9 24 91 33 107 42 

44 7 60 16 76 24 92 33 108 42 

45 7 61 16 77 Zola 34 109 43 

46 8 62 17 78 26 94 34 110 43 

47 8 63 Linge te 26 95 39 111 44 
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FIGURE 4.--WATER-LEVEL CONTOURS AND GENERALIZED FLOW PATTERN, 1948, 
IN THE RANEGRAS PLAIN. 
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FIGURE 5.--WATER-LEVEL CONTOURS AND GENERALIZED FLOW PATTERN, 1967, 
IN THE RANEGRAS PLAIN. 
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FIGURE 6.--CHANGE IN GROUND-WATER LEVELS FROM 1948 THROUGH 1967 
IN THE RANEGRAS PLAIN. 
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(lA ; j 4 Z, j 
1952 | 1953 | 1954 i960 | 1961 LLL 1963 1965 


-WATER LEVELS IN SELECTED WELLS AND ANNUAL PUMPAGE 
IN THE RANEGRAS PLAIN. 
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Ground water in the Ranegras Plain contains varying amounts of 
dissolved minerals. Prior to most of the irrigation development, Metzger 
(1951) noted that the ground water in the center of the plain could be con- 
sidered permissible to unsuitable for irrigation. 


The U.S. Public Health Service (1962) has recommended that water 
for drinking purposes should contain no more than 500 mg/1 of dissolved 
solids. Water containing a higher dissolved-solids content, however, is 
used if better water isnotavailable. Analyses of water samples from wells 
in the Ranegras Plain show that most of the water contains dissolved solids 
in excess of the recommended limit; the dissolved-solids content of the wa- 
ter from 14 wells ranged from 462 to 3, 700 mg/l, 


The latest recommendations (U.S. Public Health Service, 1962) 
give lower, optimum, and upper limits for fluoride based on the annual av- 
erage of maximum daily air temperature. For the Ranegras Plain, these 
limits are 0.6 mg/1 (lower), 0.7 mg/1 (optimum), and 0.8 mg/1 (upper). 
Concentrations of more than twice the optimum value constitute grounds for 
rejection of the supply. Fluoride concentrations inthe water sampled inthe 
Ranegras Plain ranged from 4.1 to 8.9 mg/l. 


Summary 


In the Ranegras Plain, nearlyall the cultivatedacreage and ground 
water pumped are within an area of about 200 square miles north of U. S. 
Highway 60-70 and south of Bouse. The first large irrigation wells were 
drilled in the plain in 1948. By spring 1949, about 1, 000 acres was being 
irrigated; by 1957 the amount of land being irrigated had increased to 5, 200 
acres, but by 1967 only 2, 800 acres was being irrigated. From 1948 through 
1967, about 211, 000 acre-feet of ground water was pumped in the Ranegras 
Plain. Changes in water level resulting from the pumping have been minor 
to the present time (1967). Water levels have declined more than 15 feet 
in onlya small part of the area; declines in water level of from 10 to 15 feet 
have occurred ina fairly large area. The ground water in the Ranegras 
Plain contains varying amounts of dissolved minerals and is considered per=- 
missible to unsuitable for irrigation. 
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Table 1, --Records of selected wells in the Ranegras Plain 


Pumping data: R, reported. 

Remarks: C, chemical analysis of water included in table 4; D, driller's 
log of well included in table 2; H, hydrograph of water level in well shown 
in figure 7; S, specific conductance of water included in table 3. 


Well location: See page 7 for description of well-numbering system. 
Perforated interval: OH, open hole. 

Land-surface altitude: Determined from Geological Survey topographic maps. 
Water level: R, reported. 


Pumping data 
Diameter Depth of Perforated Land~surface Date Pumping 
Well location Date completed Reported depth of casing casing interval altitude (feet Feet below (month, level 
(year) (feet) (inches) (feet) (feet below above mean land surface year) (feet below 
land surface) sea level) land surface) 
(B-2-14)10cde 1964 455 8 455 340- 380 1, 350 332 4/68 Gis CO) tiqDhOPENS O..0 
(B-3-15)2dab finde sceo Obi 0e0 4h peeone tease rmee ar ZOE | cant ae terse |e ets ear ae cae 1, 200 192 SiGe leafs koko | ace ea eee 
188 4/68 
23bdb 1947 318 GR hanotenactin Hol eae ew ane caer C 1, 293 287R [Alou Sotetoyee sa | eee aera 
282 8/67 
(B-4-14)4aac 1959 652 6 652 S77- 652 ttc OS Us I ete n roe ane Pec (lsc rake ania’ Abaca 66.4] ehcanGheto.ty 650 (or Ak 
30cca 5 BMiericddorses ras 250 Saha | eset ee nee loo aotentaety nctiaeistea Lo 186 TA SAS ORES Peach | ee re 
187 8/67 
(B-4-15)2daa 1944 300 Se ahotae ois one Sie lp oo ot eer somne eas 1,255 260 DG CY aay ee cetmrre | ewe Peel fete Pe 
267 4/68 
7cbb 1948 528 20 480 135- 470 exo) 123 LL PAS Sy retell, ote, Seas cer ene 
OH 480- 528 125 8/67 
8aacl 1935 420 Ry | eicr enintiet Syacelt, Cousnn ee Ai tes. Mes 1,130 126 PULA ON I irae erence cicurn, PMO trader eae 
130 4/67 
130 4/68 
Saac Jame cre eeis enor meee | ccetase ake eens Cr ert ianiuc oases | Motaia ys lta ones oe es 1,130 127 5) ae ee yeeavaaral emer en rE te Sn 
134 8/67 
8ada 1926 206 8 200 OH 200- 206 1,130 128 1/45 ‘etd Soe ee A 
128 11/46 
132 8/67 
SOEEGO Vilitsesa ae: 3. thcscule, Rabthal Weckedot Maemo teens OWE | extaets oteraneicree li ack nace oes etencte sas 1,154 166 SIGE esr ehterat | reeeeete nop ata 
9ada oem nee meec rani nal lists itvor muvee tes ic Gar Pi ee cere sear ic as) cre arcey es ewan ean ears 1,153 164 VASA nl exec bea ten tata é 
18bbb 1948 1,005 20 1, 005 0-1, 005 1129 128 det: (4 Cam 0G) Oana Waa eer 2 5 
18bee 1949 1, 242 20 1, 100 300-1, 100 135 131 5/49 Said G0 is DOO . 
OH 1, 100-1, 242 133 8/67 
gy 4/68 
CRSISISES. |! 6.268 "alcG ok oaGee ste eSB eee ae ete etl [aay anew acl( PR i | ee ee ea 1175 172 EY Aye | esieoe avd WAAR ah nae ee 
179 4/68 
23 dcdil rcs y are Scie cin NEARER eae Care Ee cee Stn Sy eo ctea knee (vee Heke ee eau 1,170 158 TAA S'S lise eine celetme mien a 
28bbd Sem Meera SveoMesh 2m Isto eres e Reikistes can as cay! || aw ited aiuto com l ature ls cates call tehatyich. seretslaciset ener oun |e oe Reet eee eee ae Bt ee oniot ee Sic eee 
(B-4-16)9bda 5 Ona Ab san oecacndl Hoan e ome MicaLower atic. Sade rena avec | eee ore Nperas, Mae ae il, Bass) 230 YACHT ee. fee a |e are teres Sunes 
15abe 1948 303 Uncased aera REM MMe mhwOis Bic Rah wove mec 1,215 211 11/48 Bee ee ee 
221 8/67 
19aba Si SRR OND ec SONCM OPO Cem EL Gee CE eked mien nallllowe eras oti otl ascent athe 1, 353 243 11/48 seat ontes 5 
259 8/67 
(B-5-14)30ddb Bi chioks Soke ieee 462 8 454 414- 454 15 315 387 ANG Some Nie ape ied este emt artes Sree ‘ 
OH 454- 462 


Water level 


Well location 


Date completed 
(year) 


(B-5-15)5daa 


6baal 


6beb 


Tedd 
18daa 


18dda 


21baa 


29daa 


29ddd 


32ccd 


32ddd 


(B-5-16)laaa 


9bec 


9ddd 


10ddd 


17baa 


21bece 


25dcc 


(B-6-15)7bed 


Table 1.--Records of selected wells in the Ranegras Plain—Continued 


Reported depth 
(feet) 


343 


910 


960 


250 


824 


1, 154 


900 


1, 222 


940 


145 


146 


164 


132 


1, 452 


800 


Diameter Depth of Perforated 
of casing casing interval 

(inches) (feet) (feet below 
land surface) 

10 336 263- 316 

OH 336- 343 

20 910 220- 910 

20-16 910 248- 910 

OH 910- 960 

CW o Merten Oo actin scar ol Gap ces Ghar 

20-16 1, 000 600-1, 000 

6 Go. Onc Coy abl! Twos De ono. ane ey a 

16 810 240- 810 

OH 810- 824 

20-16 1, 154 554-1, 154 

74 Ns Seal ode, COON Cech necnio cee enora lala 

20-16 1, 096 400-1, 000 

OH 1, 096-1, 222 

20-16 940 124- 940 

eel Gece city ch A tOg || Cnc ynecilo Menece Deon 

fiscal (ascuveme ere milaiMehigt sal -e.he ages 

16 Disab ia ue wo ical tehaet eta ecksiqsr tall sae 

USI og Gis wtenremicacante idcpeop-ayiesty ex's ce inapramene 

GIS al stn ron etre terre weed |.at cuiva el teetel atemraticac a x: 

16-14 1, 452 292-1, 452 


Water level 


Pumping data 


Land-~surface Date 
altitude (feet Feet below (month, 
above mean land surface year) 

sea level) 
1,210 253R [ 2/11 
267 4/68 
1, 156 212 yy! 
213 6/67 
213 4/68 
135) 200R 4/52 
188 6/67 
1,120 146 11/48 
tat 25 168 8/67 
W120 150R 8/52 
1,183 201 11/48 
220 4/67 
219 8/67 
yar 143 10/51 
157 8/67 
1,119 Sis) cdi a conalaaieteert | Oetclgs oR 
i pili 118 11/48 
115 9/67 
WEEDS 1 aoe oate Seshais: ollaee ewe 
1p 36 197 3/54 
178 6/67 
1, 083 121 11/48 
132 8/67 
1,081 119 11/48 
122 6/67 
122 4/68 
1,071 113 2/46 
113 11/48 
114 6/67 
115 4/68 
i he 152 3/56 
158 6/67 
158 4/68 
PU Dry 11/48 
Dry 6/67 
ipet23 148 6/67 
Ap 2OSee | eshareneues sities || oaertemeMe ments 


Pumping 
Yield level Remarks 
(gpm) (feet below 
land surface) 
2h Chee Ince CREE poe ntonl|o Guan deo Ss Bite D. 
1, 950 HS a 3/54 1D 35h, ih 
1, 510 360 7/57 
260" lis taees 5 9/57 Ss. 
ABO OES ect ees ‘ 7/57 Ss. 
2,140 Sinvde ah ee 3/54 Diss 
1, 420 7/57 
ices cal locaotona Cho eo ere ullic oheee a ola oe eG 
1, 000 397 7/57 D, S 
870 446 6/67 
Byes av6: ay ull Re antemyol cigs) Salt ee coal mewn Guelieyn laine D. 
BSOG. alexis Ste tects 7/57 Dess 
SAC A iQue Ce ONC RA tO Sanp| a Arosa Ones D; probably 
cascading water. 
Ae Bacuc Saris, Gye beeen Bree Seeeian ea aetets (oy, 
3 eRe eters] oho ce wtedgat ec: Caivee.| Rey rettes cee ee nice H; perched water 
table. 
SN ORCUIF aA | CRM MMOS TCaCmCuomce al (ctom as eet cea Perched water 
table. 
Neen eWaban'|| ols maxiodradow Wasi smn eh On [hoy shah Manoa tone H. 
COO ice aya ates ; 7/52 D5 S: 


Lc 


Table 1, --Records of selected wells in the Ranegras Plain—Continued 


Well location 


(B-6-15)32ddd 


(B-6-16)12aaa 


17baa 


22ada 


23ddc 


26aad 


32bbe 


33aaa 


(B-6-17)12dbb 


(B-7-15)2ddc 


9ddd 


llddd 

12dad 

21lba 
(B-7-17)2daa 


6bad 


9cbd 


10ca 


l5cac 


eas Water level Pumping data 
te 
Diameter Depth of Perforated Land-surface Date Pumping Date 
Date completed Reported depth of casing casing interval altitude (feet Feet below (month, Yield level (month, 
(year) (feet) (inches) (feet) (feet below above mean land surface year) (gpm) (feet below year) 
land surface) sea level) land surface) 
Serenata ea eeu[ Ras. att alee a Ses 8 a tear i [came as tr pea to 1, 230 268 2/49 Dae onl neal ROMER S pee Retengs. A as gna cae tee Re 
seems Won Sey he saree feta gi, cae Meh onions OMS wall Maceeqees) x25 d|DOe a econ eee ee 1, 205 276 8/67 1, 810 390 5/67 
Ss ae ees era 550 20 550 Beas ete ee 1, 068 of Nees, tacts erica bee 1,120 400 3/54 
1, 380 Peay aes 7/57 
1, 220 401 5/67 
1948 510 ZOCS Mle ese ox mca tel a acpi es tc tee it ae 168 CAS Tene te 288 6/67 
175 3/65 
1962 1, 000 20 1, 000 190-1, 000 DSR Wel ee ars aye oR en cacaces 2, 360 392 6/67 
1948 1, 269 20-16 906 250- 906 L125 tere) Ete Nh ete foe Se aS acey | necao eet CaereR 
OH 906-1, 269 182 4/67 
Sea ae 900 Ise | CECE caer cnet (ae aie am ia 1,050 97 IW ZS Ta ae eae see, ee eee Be gy eg 
112 8/67 
1953 700 20-16 700 235- 700 1, 064 123 3/54 SOMO on aa a do 6/54 
126 2/63 2,630 242 5/67 
aS ee Ota barcnak liana aa usta er LEA || reed rege | ee Aaa a 1,005 63 TS iN eager pct etic occa | 
64 10/48 
1/8) 8/67 
79 4/68 
1964 552 20-16 500 480- 500 1,425 150 5/67 3, 00OR 268R a 
OH 500- 552 
1950 145 6 S SaaU rch |ieasmcrcr ann hoe rie 4 1, 365 94 2/50 ae Fill era weve 4 romney nik aie 
95 5/67 
1966 404 20 404 40- 404 1, 440 167 5/67 Ae ad (EOE Cee toons Ceaed Sie Oyo 
1966 680 16 680 40- 680 1, 490 214 By Se cee tar ay eae (ibe read ar ene 
1962 202 8 146 OH 146- 202 1, 345 77 5/67 Pe AC yal Prose memes See ecill earn tee es Bac 
Pulsed ete tarp ate Gal | Wau ware ah utes ave. oe 6 Ae erred Pe eee kel sara ye 1,010 190 EVA ee eat ie a Meaceicn Met | Cor iwc eae 
1946 134 6 PMN Noa tes Mer Daren aac 830 109 2/46 : Ae ect antag) [Poetry tie 
109 11/48 
110 8/67 
sities Mestad coc oe 158 6 ON O- 158 879 109 11/48 Shak: & eyee ciseroicus ue ema ees ae 
112 8/67 
Seay evrotcwes be hiop ingen Nbc acute as acces cotteerd Geer ar weer eae wl ML seca arene Meets ae zest eeellge cho 940 84 11/48 meueue Se ce gee hss See NOOR CE © 
1905 48 6 Se Tt Se ere ore 910 32 11/48 wc hence Aaah es avian ieee tet . 


CC 


Formerly 
(B-6-15)32aac; 
location corrected 
in 1967. 


Ss. 


Ss. 


D, H; originally 
drilled to 878 feet, 
now sand filled to 
510-foot depth. 


Unable to locate 
in 1967, 


(ee 


Table 1. --Records of selected wells inthe Ranegras Plain~-Continued 


] Water level Pumping data 
es 
Diameter Depth of Perforated Land-surface Date Pumping 
Well location Date completed Reported depth of casing casing interval altitude (feet Feet below (month, Yield level Remarks 
(year) (feet) (inches) (feet) (feet below above mean land surface year) (gpm) (feet below 
land surface) sea level) land surface) 
te) ioe 
(B-7-17)15dced 1949 | 125 8 Fr eeeSe, Ons nei [Remkosrre ns at Ktices Siar tiecta 920 Bt SAO Ne ach a eel Mos, oat eos p 
Ze eNO NR | yee Sooae wena 44 48 Se Oe Pode or cea S cuanto 930 41 WEES CHS Sige ser et kone eles 
22 ASEM isa jake ans and 176 a AOe ete har ieotaita cmexeye ost om oamen tears ts 921 28 sy yam baa ae Actin Ne eae ws 
38 4/67 
22acc 1933 Raa ey eres MB UC Slaieel acee te Gre sara | nce epee Weegee 929 39 BY GIE — Nisa cem la cyte arene cologne Rees kee ; 
PUPAE Nh Gone cases, Be cree 90 G's aesaee || ite gear eter es Coeks 920 35 Pf AG UB aterm ch | poh ca eyraaitale iepteon oes 
23ca eH U 690 13-8-6 690 490- 690 942 53 11/48 Re ieie tas iii wateehiotiaune Fear tae sam | eh see . DE 
23cac 1946 92 6 68 OH 68- 92 945 35 i aly foot ee ERR nin enrerolontc oullct-t Blouans oc (ee 
23cba 1948 90 Goo |iteieseemeaen taahey lben eaee Mys canbe eesti, soe 945 42 HIG fy SMR | Shes nee Stoel emote mere See aS |! Sheek ‘ 
23cbd 1949 220 Gye 1s sroniatavenenr arlene tare chap te menan ama 941 43 8/50 Sete: Wide ieveg ia oat oge Peay | Seeman ace: H, 
48 4/67 
48 8/67 
23ded mae ee cereal (eet a oer sd et dg ehh ogee |b kaa owas” sc acces Bea nes 965 50 BEC Te. |: Besos Gra) ll aceome een cy ol tye eee c 
26abe 1933 52 AS Sail eens lomemreetell pan ete aire te) “e é 960 36 LASS Ue eee ees cise ithe <aeke es ites : 
DG ACO? Warame a eos areede sas) 'eeabe tas as Re oe recent 5 yee i eR Sins eta oh Sees wanes 961 46 SUMGrT, Otc eae saterrcre) | ecwremrgeetes ae teas eae open wee 
AG be Die Naas teu cde tn saat | Slat aint eed « Fag Moma ee [Nae eY oes catel|aartcneon outs ie eas fata 950 34 tL AS |e eee Neue eee ee a ade es ct eG 
38 8/67 
26 bec 1946 80 8 Gaon. Weg de eee: oboe a 952 33 11/48 330 seth Biriasn. cece oc 6/57 (Chgset 
32R 6/57 
PAUENCEY. NAS os ei Sime oncaeid GB m sacens IpsencL ona 14 Sed ea oho aa Bho 952 41 8/67 sri ot [e satameneee tacomeke alls sere ers : 
34aac eile a) Gee ce Sane kee. can eee | Poca uc cant) ert oc aeaeeicnge Paekoke creas 6 985 58 ane ened Iraorte eerie Suche all 6 cers atid 
Dry 8/67 
35abb1 1924 37 ASm Ns aaa isrorcs. Sa de wih 960 31 1/45 , 
33 10/48 
30 3/56 
35abb3 1965 960 45 BLOTS Gls senaweds 4 are Ss. 


ine) 
Ww 
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Table 2.--Drillers' logs of selected wells in the Ranegras Plain 


(B-2-14)10cde 


ORCS CE DES! Came MORS CRIT: OEE Sum eo cbs OER Ce A ule Sand, and’ clayithes yc a.- esas ene hic iass ake coin Ma 


POTASH EP Ley ssi cae ele cue chaser eee eer ee 455 


(B-4-15)7cbb 


Clay, cemented sand and gravel 


TOTAL DEPTH 


mand) Clay, snd boulders)... 5 vi aesiansesen pt uae itty ype OS dl eer S Ou. Iota alia] a es ae Se ee eee 879 
Clay, Calichenandichelliss sears ee ie eral aie arn ae 149 232 || ‘Cemented gravel, sand and shells. ......... 0.00 897 
Clays eSUGealsROtsSan Gi wey Als aa al ele pana eee ee 63 295 Conglomerated sand and pea-rock gravel......... 54 951 
Sand, gravel, streaks of Clay? cine otey G1) Me wel Se cae 40 335 pandiandiona velit, sia atcciee eee ee Le ee eae 200 hi a 
Clays sireadksrotisand ims 05, o0.c ee Ais Cee te ee ee 230 565 Black Sw arn piu wy ne cet) See nen a cee, eee ee ee a 10 Lor 
Clay, streaks of cemented gravel............... 66 631 Conglomerate vet toc sen ae ee ee 1g 1, 180 
Clay with sand and gravel streaks...............{ 68 | 699 || Gravel and sand, lime shells................. 20 1, 200 


(B-5-15)5daa 


Cement, gravel, some clay istneaks: |. oe eae ROMPALS IDE P/TED SS ee vanish ce Ee eRe ce ee eae 343 
Coarse igravell, ws skpssou dl A herds & oe eee ae eee 65 330 


Cementeeravelyic Syren hana mney thie Nl carte Od ted pele mee ee dee 


(B-5-15)6baa 


i bis) dadeteY ince Soest 2 Pal Coll sacatsan oe ee none ae Gray sand, with occasional thin 


) sisted woullelbemoare: Mails ses te tee ep ay ater 280 400 streaks on Clay. games cat comel ete ee ee eee 250 880 
SEES PEM Chet, olf Ren Set eR ET ea Re pr tne Ue So in lee Pgh aN 60 460 Hard) darks oray sand sae ewe i- 0 cos Ee one eeenen t nn ee SOs 
ONC SE el RO Ae Ee aR chs RoR MEI arr te aee ae 50 510 
GRAY ASANG Ser Aver tet eacieey Sak ete ee en ey ae a eee BE OETA TaD) SPINEL feats cient heck ies ce seco ete ee eee 910 
SANAYLC TAY ssacn Lipatiel ese aernea neat aerate neeten lo eae ee 


(B-5-15)18dda 


ep io, (eyelet ehsasiaical ‘eyes fetta cooker iN ierismereaeer Oe mune aie ee tee ees Bedrock—=red' clay with) streaks sands, sissies aes 
SSB alo Bimrar sey tele t Aare inte itera. Ate Mem er ee Ln KO JOUnR UN SCR ny 20 240 Volcanic fomimatlona nue ein a chon reich cima nc iaeeee 1, 000 
Darkerunninges and aesieva ot te ain any Cone ae een en 40 280 
Grayisand’s .oyc bt 2 Gel ahe cio ee noe Eh oe OR cote 65 345 DROME MBH OLDEN EO STAG a Aucr oGue” GeanG. c) Racen) Means aie 1, 000 


Table 2,--Drillers' logs of selected wells in the Ranegras Plain—Continued 


SSS eee eet ed ery eR Aw Pee see a faces yan as, WINitecanduvieLlOwsc lave. uta et cue suc eeie: ey soc fk oe aust Sele eon 

COATS Webs een amet eas ars socks, aMENe. fu, Gives PG eS og Jo core PVEIWOWRCLA Woe. aie d2 ac eels lee 8 Sue fe ele Meee Was cNeea sn eee 553 
Veltow clay withisand and gravel. ...5 2534.40 4 064 Sharp cemented sand and gravel—small.......... 11 564 
Yellow clay—sandy ...... SiS pics. choir, ear pa ny ges Cae acme NIE erly AMONG ANGI: eae 6 Maire, es Suds on Sean ok PR OLS owe 8 572 
GOLLOW CLAY Sm teow, hal ap wl We athe. Gite Gene Sere: Aten Sharp gravel—tight ...... auiet isl ae eiaaise oe) geen eh 166) 645 
On PlOmiGrate ce cag atense ss ace «ere Bebesy Tet ecssstieeesar Tato: xeiee LS Yellow clay——sand embedded hard.......... apoyo 1 646 
PO LLOWACL ANG shen: pi a: atte) Guise Sus. aoa SG akehed eee, «6 Wace eee a Sharp tight gravel and clay. .........-. Bectegray er Seis 14 660 
Rock and velllowrclav.. cia 2 ic. ws ike esd acel as See csunl aos Melliowiclay=— Nard ss anG Vantin «sides tne Wish eases ee 110 770 
DeCOMpOs Stock tera serear emir. Gia rekske tc std ain keke Sharp gravel, streaks dirty sandstone........... 39 809 
ECOGIELOMMIA TION: accessed actus. es SG edie dea Wie ie Ss ie Shaws Sandstone with streaks yellow clay—hard......... 15 824 
WASHING geeilety SENOS Ae A BEM suey: Pp Ry Ge ON Gecae eer 

Wii erally, «taeds. valeus. cociisi ce onl oes ede seo arse. ace Sa SOON beu Bad) BN S1 BAS atvse be ofa as eee ee ee eee 824 


(B-5-15)29ddd 


Polinmalsandsand iclaye stays wi. 5. soe) eye a ances fay  auceits Pinkiclay<wath: 10) pencent=sand! sii. ess) <0c 5. 3. 46 656 
Alluvial sand and clay, gray, with slight Gray sharp sand'with mica flakes’... ¢< «4.2% 5% 67 723 
Sem) PS HG Mial ol elerar ke Rielle enloerr Fan Sencar yey On On Aene ate ar ae ean wr 23 91 Gray sand, more rounded grains, noclay......... 91 814 
Alluvial sand and clay, gray, with slight Gray gravel and clay, 30 percent clay, gravel 
amount MMediiIMn ravel, (anCOlorl. 4.2. <4 ..46 e624 «6 68 159 moundeds 2h... «5 « 3) tien Soe CE LS Ge A OE 48 862 
Wiayewiihi some Sravielice: rs Give etre ml ecaher ete oa galls Siete 22 181 Grayrsharpasraivellnwe terete sane ine ctibe onda amc we Siees aren 43 905 
Clay with gravel 1/4 inchin size, tancolor........ 91 272 Gray sharp gravel; correlates with 1,151 feet in 
Clay with gravel 1/4 inch in size, gray color ....... 22 294 BRE WSN. Tocnee ihe eiteteeceies. We te es aches AA ar Ae Saree i 22 927 
Clay, 70 percent; fine gravel, 30 percent; Gray sharp gravel with 10 percent clay ..... peg cp die 45 972 
PUA eC OUOTS. PodeMie Weraetc. Gamat tora) keen Cube ea) wy eetoees 7 oe. “elce. ts 23 317 Gray gravel, slightly rounded, and clay, 
Medium to fine sand, grains sharp, pink .......... 22 339 DO PEECENt OF SAC pictues eles. sue aia yh As teu receiety eae co ee 23 995 
Medium to fine sand, grains sharp, gray incolor.... 23 362 Gravel, slightly rounded, and clay, 50 percent of 
Gravel and clay, 1/8 inch to 1/4 inch gravel, Sali, pOUiik dC OVO Tem ie recs miter ip ca erate) fos nt mute oes, 23 1,018 
BOupencent clay, GON Gira, cei cos, io saps) 2) san isc Snam tina's, Gee sbe 8 68 430 Gravel, slightly rounded, 60 percent clay 45 1, 063 
ORES ET ur Vater gels fay ices tt Ghee ey oh Bleek eS tee eat 45 475 Fine gray sand and clay, 30 percent clay ......... 22 1, 085 
Gray sand and gravel, slight clay, gravel mixture Pinkwsandy Clay. OO MMerCenticlaycinn, tls . ig einuane alo 6 46 iy ake! 
otrananp rounded wranSin st. ere ait. ds =) pie ee te a ere oes eee 23 498 Grayiolay with (sand andreraviels cick « event enean a2 1,154 
Sharp gray sand, some gravel ....... ae Rh Bone a Oe 67 565 : 
Pink clay and sharp sand, 50 percent each......... 45 DG) TANT PET ey, feveents, uate ee 2), Pap aah uh dv as. ye tes Sek ow: 1,154 


(B-5-15)32ddd 


Peas okie crc crnysieat ese Clay with sraveliand shale, ‘gray... ss. 4 «5 62.4 «* : 
SATIN AC LEN a een prae oe SY CEM wet os eA Eas hak ahs ata eae Gravelly gray clay, 60 percent clay, 
MA eu cise. lisp stiele Uo Bh doce i Cee ah i ee eae en 23 91 AOD ERC ENUSAT ANIC) 5 URAC ln engutva iss te Wiel ea giiie Ne bes lene eS 45 836 
(Olan panclRUMie yO ae) by eats cis aw aowis tec oy woe, Se ew 23 114 Gravel and gray clay, 1/8 inch round gravels, 
Hoare gr CCA ct cae rv aytatel ta) fat touken te. far feuteste: Marte? Gute: Selec wota Myce Tele ea te 67 181 WOMPERC CMC laAsetS fmt coraluomirmes Ce Luikwecs: siete eat iste. cae 45 881 
Fink clay with smmall amount fine sand... ........%. 4 316 497 Fine gravel and sand, very little clay; mixture of 
Red iclay carrying small amount sand... ....<s.is sss 45 542 moundedvand) Sharp, PrainS), bi. occ iG 4 fens eo we 46 927 
Gray clay with fine rounded gravel. First reasonably Fine gravel and sand, very little clay; mixture of 
good, water-bearing formation, 244.2505 5 vas oe ws 23 rounded and sharp grains, grains predominantly 
Fairly well rounded gravels with approximately SLATES TG eG eta oy Jal os tay Stet SS dai rel oad om. er lait, Sat is Pea Ceca ee 22 949 
LOoMpercenticlay, Pays. ays. sn hie: CS Gs eNO Re capo cx 22 minkwelay. SlLght amount Sande Gisch sue wl sat shame slates 68 LS nO Mer 
Fairly well rounded gravels with approximately Pink clay, slight amount sand, slight amount 
ZOrpencent Clay, GLA. x. « te 3s SEMEN sop aie rac eheeamcerenc ee Mekege 23 smialiiroundedtpraviels uv.e. ace enti ehy leds Gos) Sell 42 1,059 
Fairly well rounded gravels with approximately Gray ell OT By aie cane nlen geo sitet iras Series Sitere eek rat 6 1,065 
MUMPeNGent Clavie Mie wee ce. fe es toes sia es, es Se we Sy 45 Medium fine sharp gray sand with small 
Grayaclay With SOspercent oravels 26. nic. 6 arse cso el 23 AMOUNL TOUnGed Brains \.cs 2. ses ce =n elke ot cs) ees 157 tp 222 
INGanliy pMEeoraAy Clay ci. !s aos hos ee Sle Bile ek sles 2 ee 22 
Red shale and gravel, fairly well rounded.......... 23 TEL @ TASC WD FP WED eh ass aie) sr es ge Saab ee ORS tO oe ce Soe 1, 222 
Gravel, gray, reasonably sharp grains ........... 
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PN ee LCs a ceU EN Cl rete CN ate a ien gra ohm “a. ecba tig aay a? Idi fares! Th ae) Sos is Pace Vin DAMA y Cla yes, eve o tale ike SEOs Sy ORC once SW cha res 79 795 
Sandy clay. .... Pia esnW Choe ai sueirs: SLs Coke soa Mega tee lei) Cheap -e Manriecatedisand ands eravell tis mesa sy) wea oe st xs 5 105 900 
PAM aves Taal LOAVES Mala we woeies ve, e ahid. "sat ah 8 vt eae tate Viana Now sieeea tetaienl st wh eine sate wt cdts) ta seles ore, (oy cannehne eapies. Sus 940 
REG aye larie eat eee eect neat Attia at es Sime xcciika! cis ve) Nate rancen ANS 

ROMY Cal divi Meta ina etry) wry, Gu Aa Se RTS Gils ate JA dics -8 PRG ATE sy IB PARED Sy.) 2. senate Rarer eies teetten eas sy fot tales ap cS 940 


Variegated sand and gravel ..... 


Table 2. --Drillers' logs of selected wells in the Ranegras Plain—Continued 


Soft sand, gravel, streaks clay............ 


Calicheweravella. sree: eee Clay mstr eaksecravelimen ei faye) ch cok. vo) Wik Loe ae 1, 452 
INE SANG! see ees edo es kien ao ae NaI eet al niet Rn 

Streaks volcanic ash, gravel ..... TOTASSD EPH se sccsgeresey cscs. clones 

Clay, gstreaks sands eravellac sme) sue aioe either 


Chert with streaks cemented sand... 


Sand, silt, and caliche ... siete ee het tah, Raa Me ea rea aes Pe SHECo in: Gertie OnOMC ncn DRC thet ics, Cet acreraes comaud 


Piltvandc tary Avg os, cle he caemane eae eae eee sielieice sail eO ee we LUS Pe mang ancy pave llises woven yvemis ts welts tissue) AincMC aT aae a ae 765 
Sand and gravel with streaks of clay ............. 316 426 
Sand and gravel..... SOU EO Ce ee ere 124 D0 hay eiShaler tie: mace ie a SR OMAME Pe ore gee 811 
Sand andiclayeeawamacreweyrre epee eee See ace page Sheers 25 575 Sand and gravel, thin streaks of clay............ 854 
wand. 04,2 Ss Maags omens oN cigny” setts teatey heute RO ete Aco cht Sten 55 630 Clay withistreaksvofasands ps ycenaie simcity aiemeeieree 24 878 
Clay, @SoOmepwath sancdusticedcs mci one men eneiee ene enenenent 50 680 

TOTAL ED Ee hE pean as 5 GeO S arash aiite 878 


(B-6-16)26aad 


pandlandicaliehen au teniet nae sien ae Clay streaks with sand . . aaah Sy aati sy Cpaeecataeee 785 
Clayiandasiltue mine rers kes Phirstho ora 6 eee BEN 6 Goda obo ne GiSecko wees BACHE OSE oem dies 94 879 
Streaks of clay with sand and gravel Mardimedshalecn ates secs anise kev ee egeeie Ca Tee ae 121 1, 000 
Nandwan dug ravellonsare uanep ko eha lances arene. ye alee nae Red clay and sand streaks ......... CRO AO Re Hor abd ui 269 1, 269 
Dandrandy clay he uc weal went y Eee oot Grae ee eee 

SANG yo Mee ye eee each ccs ot eter TOTAL DEPTH | utah wey ionery o ek come eae : 1, 269 
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700 


CA AS cs coral lat yinh Ae cate uow aah Whe es ied ae oi an eee 5 Sand, eravel andiboulderns imperial ee ener 180 


Sandy: cilaive v. ateiiee i ese range 
Sandandgravielleven ss acs Oe Oem cet 


TOPRAL UD EERE jasranewanmatewerecneveucis or ioutesmagredtamstns hell «ta 700 


(B-7-17)23ca 


Sand relay A vamd (Oraviele uns tase pacing oe a: eae roe eee Grayish traprock with streaks of Glavin eA hxaivas cicat cotcioke é 240 690 
Cemented gravel with streaks of clay.......... se 
Claysandashalier . statins eine eae iawradme Selb sft ea Me, date eee TOPALBDEP DE ssc eee. CO TORCaTS COC omOT rn Oe 690 


Reddish conglomerat erverwenie ey iene cena ies cee 


27 


Table 3. --Field determinations of temperature and specific conductance 
of water from selected wells in the Ranegras Plain 


Well panes Temperature Specific conductance 
location (month, (°C) (micromhos at 25°C) 
year) 
(B-4-16)9bda 825 
(B-5-15)6baal --- 
6bcb iyo ed 
18daa --- 
18dda --- 
29daa 1, 500 
32ddd ics 
(B-5-16)25dcc --- 
(B-6-16)12aaa 1, 650 
17baa ete 
1, 600 
23ddc 1, 500 
33aaa 1, 400 
(B-7-17)26bcc 1, 500 


35abb3 


Well 
location 
(B-4-14)30cca 
(B-4-15)2daa 
8aacl 
18bbb 
28bbd 
(B-4-16)15abe 
(B-5-15)21baa 


(B-5-16)9bee 


(B-6-16)26aad 


(B-7-17)6bad 


l5cac 


22aad1 


23cac 


26bec 


Date 

of 

collection 

11/48 
11/48 
11/48 

3/49 
11/48 
11/48 

2/46 


2/46 
11/48 


3/49 
9/60 


2/46 
11/48 
2/46 
11/49 


8/58 
9/63 


Depth 
(feet) 
250 
300 
420 


1,005 


Tem- 
pera- 
ture 
(xe) 


28 


Silica 
(SiO 9) 


40 


Table 4.--Chemical analyses of ground water from selected wells in the Ranegras Plain 


[Analytical results in milligrams per liter except as indicated] 


Ma gne- 
Calcium sium Sodium Sulfate 
(Ca) (Mg) (Na) (SO4) 
10 18 271 106 0 136 
26 13 281 136 4.9 198 
203 ik, 333 26 0 900 
181 6.3 191 Pai 0) Dake) 
PAO) yi0) 262 77 0 166 
12 1,4 150 55 0 123 
ris hememes ||. ceetisaerie tl PAG eee ee at ee 164 0 
45 8.6 216 87 0 224 
ONS LCROT rien or orem cated lor -CecBe ech scree ee 88 0 
50 9.2 304 192 0 284 
O17, 22 364 128 0 430 
52 6.8 164 164 Sys) 189 
88 ong 70 459 0 13 
344 68 888 126 0 886 
574 iz 181 193 0 287 
3.8 246 91 0 338 
stoma toate i M||ssutaPengikem | eae cam cous, eres 97 0 I 380 


200 


nN 
co 


oO 


21 


19 


16 


ya 


20 


Dissolved 
solids 


776 Os 

929 1, 26 

1, 660 2. 26 

1, 190 1.62 

839 1,14 

462 63 

758 1,03 

1,050 - 43 
1,420 - 93 

4 626 85 
b) 470 64 
3, 700 5. 03 

762 04 

3 914 1, 24 


Hardness as 
CaCO3 


Non- 
car- 
bonate 


33 0 
118 0 
512 490 
478 378 

83 20 

36 0 
148 76 
163 6 
332 227 
158 14 
260 0 

1,140 | 1,040 
200 42 
162 88 
186 106 


Specific 

Sodium- | conduct- 
adsorp- ance 

tion (micro- 

ratio mhos at 
(SAR) 25°C) 
21 13 70 
U1 1,560 
6.4 2, 290 
3.8 1, 680 
2 1, 440 
11 774 
= deee ae oa 1, 400 
eat 1, 390 
pees 1, 420 
10 15730 
Sant, 2, 270 
Dt 1,020 
Leo 724 
iat 5, 630 
Se6 1, 460 
8.4 1, 440 
Pte, ce 1, 540 


pH 
(units) 


82 


PF Par Sarre 
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